Undersulfated heparan sulfate in a Chinese hamster ovary cell mutant defective in heparan sulfate N-sulfotransferase.
Heparan sulfate N-sulfotransferase catalyzes the transfer of sulfate groups from adenosine 3'-phosphate, 5'-phosphosulfate to the free amino groups of glucosamine residues in heparan sulfate. We have identified a Chinese hamster ovary cell mutant, designated pgsE-606, which is 3-5-fold defective in N-sulfotransferase activity. The residual enzyme activity is indistinguishable from the wild-type enzyme with respect to Km values for adenosine 3'-phosphate,5'-phosphosulfate and N-desulfoheparin, pH dependence, Arrhenius activation energy, and thermal lability. The mutation is recessive, and mixing experiments indicate that the mutant does not produce soluble antagonists of N-sulfotransferase. Inspection of the heparan sulfate chains from the mutant showed that the extent of N-sulfation is reduced about 2-3-fold. The addition of sulfate to hydroxyl groups on the chain is reduced to a similar extent, suggesting that N-sulfation and O-sulfation are normally coupled. Nitrous acid fragmentation of the chains showed that N-sulfated glucosamine residues are spaced much less frequently than in heparan sulfate from wild-type cells. The close correlation of enzyme activity to the number and position of N-sulfate groups indicates that N-sulfotransferase plays a pivotal role in determining the extent of sulfation of heparan sulfate.